This paper reports on the Failure To Attend (FTA) rate of appointments as well as patients following the implementation of SMS reminders in a public dental outpatient service. Given the ineffectiveness of the intervention and a highly representative patient's profile, this paper identifies the demographic characteristics of patients who miss all of their appointments. Data on appointment attendance, patient demographics and dental service type was collected over a time period of 46 consecutive months. Using descriptive and inferential statistics (chisquare, two sample tests and Marascuilo procedure) we found the SMS intervention was ineffective in reducing the FTA rates. Further, patients associated with high rates of nonattendance exhibited one or more of the following characteristics: male; age 26 -44; nonconcession card holders; a person of Indigenous, local, Asian or African descent, and of refugee status, persons living in low socio-economic areas; and appointments in General Care and Student Clinics. Whilst the literature overwhelmingly attributes SMS reminders to improving the attendance rate of patients in outpatient clinics, our contradictory findings suggest a more targeted approach in settings whose patients exhibit strong characteristics associated with non-attendance.
Introduction
Patients failing to attend appointments is a very prevalent problem for outpatient clinics around the world. Non-attendance can result in the underutilization of resources and extended waiting lists (Geraghty et al. 2008) , contribute to the loss of clinician time (Bos, Hoogstraten & Prahl-Andersen 2005) and delayed access to care for other patients (Stubbs et al. 2012) . Patient failure to attend appointments also results in lower healthcare outcomes for patients, often due to missed opportunities to continuous healthcare (Cashman et al. 2004 ). appointments and surgery. These costs are particularly concerning for outpatient clinics in the public health system as these measures are often used to calculate future funding.
In Australia, public dental services are funded by the government. Access to dental services are usually restricted to adults in the public welfare system and to children. During 2007 During -2008 , the Australian government spent approximately $6.1 billion (6.2% of the total health expenditure) on dental health services (Dental Health Services Victoria 2011) . Given this substantial investment, it is imperative we attempt to limit opportunities for wasted resources such as those attributed to unattended appointments. In addition, research over the last 20 years has drawn significant links between oral health and serious health conditions including chronic diseases such as cardiovascular disease, diabetes, respiratory diseases, stroke, kidney disease, dementia and other serious aliments (Dental Health Services Victoria 2011) . Therefore, ensuring the public maintain good oral health is not only important to help prolong life expectancies and to protect good quality of life, but it may have financial implications for increased expenditure across the whole health services network.
Whilst Failure to Attend -FTA (also referred to as non-attendance rates, missed appointments, Did not attend -DNA or no-shows) vary significantly within and between outpatient specializations, the literature overwhelmingly finds the intervention of SMS reminders as major contributors to higher attendance rates. There are however, instances where SMS reminders have had no effect. In this article, we refute the universal application of SMS reminders, with the view that if the technology does not arrest the non-attendance rate, its' adoption further impinges on limited financial resources.
This study reports on the non-attendance rates of patients at a major dental outpatient clinic co-located on the same site as a public dental hospital. It is located within three kilometers of the CBD. The dental outpatient service provides very affordable dental services to persons on low incomes and to the socially marginalized -that is, to those who cannot afford private dental care. Further, the clinic is a key provider of dental services to the Victorian public. Given the highly representative demographic profile of its patients, this study also investigated a patient non-attendance score and whether a profile of characteristics common in patients who fail to attend appointments can be proposed.
Background

Literature review
Interventions to tackle non-attendance have included postal, telephone and electronic reminders such as SMS. Outpatient clinics often use SMS to remind patients of their appointments, which are sent close to the date and time of the appointment. SMS text messages are found to be more effective or as effective as other forms of intervention (Milne 2010; Perron et al. 2010; Chen et al. 2008; Leong et al. 2006; Hasvold & Wootton 2011) . SMS reminders are preferred due to lower costs and easy delivery of the intervention (Koshy, Car & Majeed 2008; McIver et al. 2015) in comparison telephone calls and mailed letters. SMS is a common mode of communication, particularly as the prevalence of mobile phone ownership is high in Australia, with penetration rates of 81% among the Australian public (Deliotte 2014).
The literature overwhelmingly supports the adoption of SMS reminders to improve attendance rates at medical clinics around the world (Hasvold &Wootton 2011; Guy et al. 2012; Boksmati et al. 2016) . A recently published meta-analysis and systematic review by Boksmati et al. (2016) shows an increased Odds Ratio compared to a previous meta-analysis of SMS reminder effectiveness in appointment adherence by Guy et al. (2012) . Table 1 lists papers reporting on FTA rates by comparing patient cohorts sent SMS reminders (SMS) and those not sent a SMS reminder (Control) in medical outpatient settings. Given some studies suggest an analysis of patient characteristics could help to increase the effectiveness of appointment reminders (Cashman et al. 2004; Perron et al. 2010; Norton et al. 2014) , the table also distinguishes any patient or appointment characteristics analysed and whether an association between such characteristics and the effectiveness of SMS reminders was reported.
The association between non-attendance and Visit type (such as New or Follow up appointments) has been confirmed by five studies; whilst the other characteristics reflect mixed findings. In addition to the studies listed in the table, other studies analysing patient demographics of Gender and Age (irrespective of a reminder intervention) show an association between these demographic characteristics and general non-attendance (Cashman et al. 2004; Perron et al. 2010) . Other characteristics mentioned in the non-attendance literature include associations with Socio-economic group (Cashman et al. 2004; Lalloo & McDonald 2010; McInnes et al. 2014) and Asylum seeker status (Perron et al. 2010) .
From Table 1 , we can see the majority of articles report SMS reminders are helpful in reducing the non-attendance rate of patients, with a small number of studies reporting SMS reminders have no effect, suggesting the universal application of SMS as an effective measure to counter non-attendance should not be assumed. Equally, this table shows patient and appointment characteristics may help to predict the success of an intervention such as SMS reminders on patient non-attendance. Age, Gender, nationality were not associated with non-attendance.
First appointment was found associated with non-attendance. 
Setting
The dental outpatient clinic used in our study is located on the same site as a public dental hospital located in the Melbourne city centre. In the clinic, all patient appointment records are captured electronically using the Titanium patient management system of Spark Dental Technology (https://www.spark-dental.com/). The SMS Reminder system was programmed and integrated into the Titanium system by the hospital's internal IT department. SMS reminders are sent in English one day prior to the appointment. In Australia, dental care services are provided by the public and private sector, with the large majority of dentists working in the private sector. To be eligible for public dental care, certain eligibility criteria must be met. For adults to be eligible, they must be recipients of either a healthcare card or pensioner concession cards. These cards are offered to residents who are on low incomes and to refugees, asylum seekers and all Indigenous (Aboriginal and Torres Strait Islander) persons. The benefits of eligibility are affordable dental care, with most cardholders paying a small co-payment for services. The value of the co-payment varies according to whether patients attend a general service or a specialist service. In addition, if healthcare cardholders are being treated by dental students, then the treatment is free. The hospital also runs an emergency service for all persons.
Objective
The demographic of patients attending the clinic is typical of persons who cannot afford private dental care. With a large proportion of the dental outpatient services' patients falling into this group, it is important to investigate possible associations between patient demographics and non-attendance in addition to assessing the effectiveness of SMS reminders.
In light of the literature review, the objective of the paper is two-fold:
1)
To determine the effectiveness of an SMS reminder system to decrease the FTA rate of a public dental outpatient clinic.
2)
To develop a patient profile with characteristics which are significantly associated with non-attendance.
Materials and Methods
Prior to the commencement of the study human research ethics approvals for use of secondary de-identified data were obtained from the health service and affiliated university. Patient appointment data was obtained for a 46-month period from September 2009 to June 2013. During this time, not all appointments were sent SMS reminders, with text reminders sent according to clinic type, part of a trial rotation of dental rooms. Over the time period, all dental rooms included in the study were subjected to the trial. Records were automatically updated by a "1" in the "SMS sent" field if the SMS message was sent successfully to the registered mobile number. Data records included patient numbers, the date and time of the appointment, patient characteristics and the dental service type. Data was retrieved from the one site. Demographic factors collected include gender, country region, suburb region, age groups, Indigenous status, refugee (and asylum seeker) status, concession card holders and dental service type. The data attached to each appointment was extracted from the system and analysed.
Adults (persons aged above 18) were included in the study and no identifying data such as names, addresses or phone numbers was collected. Patients were separated into age groups Dental service types were grouped into five categories: general care, special needs, specialist care, surgery and student clinics. General dental care refers to check ups and other minor procedures such as teeth cleaning associated with primary care. Special needs appointments are for patients with disabilities. Student clinics refer to student clinicians treating patients. Specialist care clinics refer to procedures such as prosthodontics, periodontics and orthodontics, while surgery refers to theatre procedures. Table 2 provides a breakdown of demographic factors of patients in our sample.
The number of appointments made during this time was 862,745 and of these, 139,924 appointments had a SMS reminder sent to the patient's mobile phone. The number of patients sent SMS reminders was 34415. The collected data were analysed using the Minitab (Version 17) statistical software. All assumptions of statistical tests were examined and met before the analysis. The analysis was conducted at the significance level of 5%. The next section presents the findings in response to the two research objectives formulated above.
Results
Effectiveness of SMS Reminders to decrease FTA rates
To answer the question of whether SMS reminders improved patient attendances, we used the appointment as the unit of analysis to determine: a) the non-attendance rate of the appointment before (πPre) and after the SMS implementation (πPost) b) following the implementation, the non-attendance rate of the appointment population sent an SMS reminder (πPost, SMS) against the population not sent an SMS reminder (πPost, SMS 1 ). We found statistical evidence (p value = 0.000) for the ineffectiveness of the SMS Reminder Service in reducing non-attendance. 95% Confidence Interval for difference (πPost, SMS -πPost, SMS 1 ): 0.93%, 1.28%. Given this result, we explored explanations from an analysis of patients' characteristics highlighted in the literature and available in the data set. This analysis provides impetus for the second research objective.
Patient profile associated with high non-attendance
The second research question asked to explore the potential relationship between patient nonattendance and their demographics. The patient was used as the unit of analysis.
Step 1: An analysis was conducted to explore the relationship between the number of missed appointments and the scheduled appointments per patient. To enable analysis on a patient level, we calculated a FTA score 2 for each patient in the dataset as follows:
Patient FTA score = (number of missed appointments /number of appointments scheduled)*100%. Table 5 shows Patient FTA scores grouped into non-overlapping intervals and the corresponding frequency distribution used to examine the relationship between missed appointments and demographic factors. Findings in Table 5 reveal amongst the patients who received an SMS reminder, 69% of patients attended all of their scheduled appointments (FTA score = 0 %). About 9.5% of patients failed to attend all of their appointments (FTA score = 100%). During the 46-month study period, the number of appointments scheduled ranged from 1 to 72, with the modal number of appointments scheduled per patient being 1 (38.7%) and the arithmetic mean being 4. Covering 77% of the patients in the sample had no more than 4 Table 6 were calculated based on actual data, for example in the cell marked $, 0.3% of patients do not attend 8-9 appointments out of ten appointments. As per Table 6 , 38.68% of the patients made a single appointment, and of these, 77.4% attended and 22.6% missed the appointment. A number of observations can be made. Firstly, the percentage of patients whose number of missed appointments is none (0) i.e. (FTA = 0%), decreases as the number of scheduled appointments increases. From this observation we can conclude that patients are increasingly failing to attend all their scheduled appointments (FTA Score=0%) as they are given more appointments to attend. Secondly, the percentage of 'never show up' patients (FTA score =100%) declines considerably as the number of appointments per patient increases, suggesting some patients will try not to miss all their scheduled appointments when they are given more appointments to attend. Moreover, regardless of the total number of visits scheduled per patient, patient percentage for a single missed dental appointment is concentrated around 25%. For a given number of scheduled appointments per patient, patient percentages for multiple missed dental appointments scheduled (FTA score = 20%, 30%, … 100%) decrease significantly as the number of scheduled appointments increase. Thus, appointment keeping appears to be related to the number of dental appointments scheduled. Table 7 demonstrates a consistent observation that at least 30% of missed appointments are by patients who never attend their appointments. This finding suggests further analysis into the demographic profile of patients who are at high risk of not making all scheduled appointments, Patient FTA score = 100%.
FTA
Step 2: A Chi-square test (Table 8 ) was conducted to detect associations between the Patient FTA score and demographic factors i.e. to test whether different patient groups in terms of a demographic factor have the same proportion of FTA score. Demographics factors include gender, identifying cultural background, suburb region, age groups, Indigenous, refugee or asylum seeker status, concession card type, and dental service type.
The two hypotheses were formulated as:
H0:
There is no association between FTA score levels and the demographic factor (e.g. Gender), i.e. they are independent.
H1:
There is an association between FTA score levels and the demographic factor (e.g. Gender), i.e. they are dependent. Results evident in Table 8 revealed that H0 was rejected for all demographic factors, including p-value for all variables 0.00 as well as for Gender (p-value of 0.011). Therefore, all associations were statistically significant at 5% level of significance (p-value < 0.05).
Rejecting the null hypothesis of equality allows us to conclude that not all patient groups (grouped by demographic characteristics) are equal with respect to the proportion of Patient FTA scores. In addition, it does not tell us which patient group or patient groups cause the rejection. Thus, a two sample t-test was conducted to test the difference between two patient groups and when there are several patient groups under investigation; the Marascuilo procedure was employed to simultaneously test the differences of all pairs of proportions.
Step 3: Patients with an individual FTA score 100% were analysed to isolate profiles of high risk patients. Marascuilo procedure or two sample t-test were employed to test the differences of all pairs of patient proportions across different levels of patient demographic factors. As per Table 9 , female patients were significantly more likely to attend their appointments than male patients. Older patients were less likely than younger patients to miss appointments. Interestingly, patients who were in 26-44 age group were more likely than other patients to miss all of their appointments. The group (18-24 years) was the second most likely to miss their appointments. These differences across age groups were found to be statistically significant.
Patients from socially disadvantaged groups, such as identifying as Indigenous (Aboriginal, Torres Strait Islander), refugees and asylum seekers were significantly more likely to miss appointments. Patients who had pensioner concession card were more likely than others to keep their appointments. Patients who must pay the full fee were more likely to miss appointments than concession and healthcare cardholders.
Proportions of FTA score =100% varied markedly by cultural background. Europeans were more likely to keep appointments and the percentage differences between them and Australians and New Zealanders, Asia, Africa were statistically significant. Patients living in low income and disadvantaged regions such as Western Rural Victoria, Western Metropolitan and Northern Metropolitan, were most likely to miss appointments whereas those from Eastern Metropolitan (and the most affluent) were less likely. Furthermore, the differences in proportions between Eastern Metropolitan and three regions including Western Rural Victoria, Western Metropolitan, Northern Metropolitan were statistically significant.
Patients with appointments in General Care and Student Clinics were more likely to miss appointments, while special needs patients were more likely to keep appointments. In addition, the differences in FTA score =100% proportions between patients' scheduled for General Care and each service type of Student Clinics, Surgery, and Specialist Care; between Student Clinics and each of Surgery, Specialist Care and Special Needs; and between Surgery and Special Needs Specialist Care and Special Needs were statistically significant.
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Discussion
Discussion of findings in relation to previous research
This section discusses the findings in relation to previous work in the literature. Our reported non-attendance rate of 9.48% (no SMS sent) is on par and compares well against rates reported in medical specializations and dental literature. Non-attendance rates range from 12% in ophthalmology clinics (Brannan et al. 2011 ), 33.6% in an ENT outpatient clinic (Geraghty et al. 2008 ) and 23.4% in four specialized outpatient clinics (Downer, Meara & Da Costa 2005) , while in dental outpatient clinics, non-attendance rates range from 11% for tooth scaling reminders (Cheng et al. 2013 ), 31% and 12% in pediatric dental (Parikh et al. 2010; Cheng et al. 2013 ) respectively and 21.3% in general dental clinics (Lalloo & McDonald 2010) .
Our statistical analysis found insufficient evidence to infer that the SMS reminder intervention improved the non-attendance rate for the outpatient clinic. This result contravenes the majority of literature which overwhelmingly reports SMS reminders' effectiveness in lowering non-attendance rates. Similar to our finding, a small number of studies reported no change in the non-attendance rate from a SMS intervention (Table 1) , suggesting SMS reminders may not be appropriate for all patient cohorts, particularly for low socio-economic groups who may experience additional barriers to accessing health care, particularly dental care (Norton et al. 2014 ).
Our study found the percentage of patients not attending appointments appears to increase significantly as the number of scheduled appointments increases, and reaffirms the finding that multiple SMS reminders did not help patients who repeatedly fail to attend their general practice appointments (Fairhurst &Sheikh 2008) . This finding suggests that technology by itself does not solve the patient non-attendance problem.
Our finding that missed appointments were significantly associated with persons aged 25 -44 may be due to work and other priorities of adults in this age group, such as a taking care of children (Lalloo & McDonald 2010) . We also found older patients are more likely than younger patients to keep their appointments, as similarly reported in the literature (Cashman et al. 2004; Perron et al. 2010; Parikh et al. 2010) . SMS reminders were found ineffective in a primarily youth (aged 12 -24) clinic in a similar study (Narring et al. 2013) , where it was reported most patients did not initiate appointments as they were often referred by a healthcare professional or their parents. In our study, the second age group most likely to miss appointments was the younger 18 -24 age group. Further research is warranted into understanding how young adults make appointments and took responsibility for appointments made on their behalf.
Previous studies reported mixed findings regarding gender. Males are more likely to miss appointments (Perron et al. 2010; Hamilton, Round & Sharp 2002) , while in another study women are most likely to miss appointments (Neal et al. 2001 ). Yet other studies concluded there is no significant relationship between gender and non-attendance (Bos, Hoogstraten & Prahl-Andersen 2005; Cashman et al. 2004; Parikh et al. 2010 ). Whilst our study found men are more likely to miss appointments, this association was the least in statistical significance compared to other patient characteristics. Males may tend to prioritize work schedules before health related appointments, particularly if the appointment is not absolutely necessary. More studies are required to investigate whether a strong association exists.
We also found patients with appointments in General Care or in Student Clinics contribute to the non-attendance rate. Clinical general care includes appointments for non-complicated dental care and routine check-ups. Patients may tend to miss appointments if symptoms are self-resolving (Parikh et al. 2010 ) and may fail to attend routine check-ups if they feel well, particularly if they are busy with other priorities such as paid work or caring for children.
Our study suggests patients tend to miss appointments with students clinicians. Similar findings were reported where patients were likely to miss appointments if they were cared for by a junior doctor rather than by a senior doctor (Perron et al. 2010) . The dental outpatient Effectiveness of SMS reminders service in our study provides training facilities and supervising clinicians for student dentists from the University of Melbourne. Appointments with student clinicians can be lengthy as students must have each stage of the procedure checked before they can move on, with supervisors in charge of 5 -8 students at a time. Patients are aware of the increased time required for appointments in Student Clinics when appointments are made. Even though appointments with student clinicians are free, patients may not comprehend the high quality of supervision provided or are concerned with the longer time required to complete a dental procedure.
Patients identifying with a cultural background of Australian, New Zealand, Asian or African, are of Indigenous descent or have refugee or asylum seeker status were associated with higher rates of consistently missing appointments (that is, a higher proportion of individual patient FTA Score =100%) compared to others. Riggs et al. (2012) found disadvantaged communities such as refugees and migrants may lack oral health knowledge usually accepted in a developed country, preferring to use anecdotal care conventional in their culture. Similarly, some migrant groups do not value dental health, for example the Chinese view of dental disease as 'normal' (Kwan & Holmes 1999) . Aboriginals have a concept of time which differs from a system based on setting specific appointments, which may explain aboriginal non-attendance (Lalloo & McDonald 2010) . In addition, Perron et al. (2010) found asylum seeker status is related to high non-attendance rates and in this case cites poor socio-economic status as an indicator of non-attendance status (Perron et al. 2010) .
Persons living in low socio-economic regions in Melbourne and Victoria, in particularly Western Victoria, Western Metropolitan and Northern Metropolitan tend to be associated with non-attendance. These areas of Melbourne are identified as low socio-economic by the latest ABS Census data (ABS, 2011) . This finding concurs with similar conclusions relating low socioeconomic status to non-attendance (Cashman et al. 2004 , Norton et al. 2014 Neal et al. 2001 ).
The finding that non-concession card holders (patients who are ineligible for discounted dental care) are the most likely to miss appointments is supported by Parikh et al. (2010) which found patients who must pay for their treatment tend not to attend. An explanation may be related to the clinic in our study treating emergency patients, many of whom would not normally attend the clinic as an eligible patient. Patients treated in emergency are often booked into a follow up appointment at the outpatient clinic. These patients, for example, may prefer to attend a private dentist who is located closer to home, and may do so without cancelling the follow up appointment.
Our results suggest patients living in low socio-economic regions of Victoria contribute to the FTA rate. Seemingly contravening these results are our findings suggesting non-concession card holders (predominately patients in high socio-economic groups) also contribute to the non-attendance rate. The proportion of non-concession holders however is very small, and we suggest a most likely explanation for this high FTA rate is due to emergency services connected to the clinic, as explained above. As evidenced in Table 2 , the clinic predominately services patients holding health card and pensioner concession cards.
Practice implications
Firstly, SMS reminders should not be implemented in outpatient clinics simply because the intervention is considered low cost. We have shown patient and appointment characteristics are strongly associated with non-attendance, and suggest clinics review the characteristics of their patient cohort to inform a targeted approach to reducing non-attendances.
Other implications of this work includes revising assumptions into how the SMS reminder service supports the patient appointment system and its interactions with patients. The SMS system in our study requests a patient contacts the service only if they are not attending the appointment. If no response is received, the outpatient service assumes the patient will be attending. In doing so, the clinic also assumes the patient saw the message and has acted upon it. In contrast, if the emphasis for responding to an SMS is on confirming attendance, the service will also capture patients who are cancelling their appointment. Another suggested Effectiveness of SMS reminders revision to the SMS reminder service includes provision for patients to automatically confirm attendance through touch screen technology. For example, patients may confirm or cancel their appointment by pressing a button labelled "Yes" or "No" respectively, whilst at the same time management can ensure the SMS has been received and acted upon. These software changes may assist patients to better communicate their intentions directly to the clinic and hence contribute to the re-scheduling of appointments.
Targeted interventions should be considered for people with the characteristics we have found contribute to the non-attendance rate. Reminders targeted to such persons shortly before the appointment (including telephone calls) may assist in rescheduling the appointments that patients cannot attend.
Other recommendations include double booking appointments for multiple non-attending patients and implementing a fee-based system to act as a deterrent. Policy makers may consider increasing dental health promotion for the socially marginalized (including Indigenous communities, refugees, and asylum seekers) and for communities commonly associated with low income. For people who do not attend appointments for service types such as General Care and with student clinicians, these groups may benefit from health promotion programs on the importance of preventive and continuous care. Likewise patients may not be aware of the adequate level of care provided by student clinicians who are supervised by senior dentists. Targeted interventions for patients who do not hold a concession card should be considered. We have found paying for an appointment as a predictor of non-attendance, and hence recommend targeted reminders or even a fee based system for missed appointments by non-concession cardholders.
Limitations
Limitations of the study include restricted generalizability as it reports on a single outpatient clinic, even though it is common for studies in this area to draw conclusions based on populations from the one site 4 . Outpatient clinics often see numerous patients who present with different conditions and are attended to by various health professions, hence resembling a diversity which is representative of multiple site data collection.
Given the consistency of our data sampling method and findings with previous studies reporting on low-income and disadvantaged patients, it is reasonable to assume our findings may be replicated in clinics serving similar patient groups. The study was also limited in the range of criteria predicting non-attendance. The analyses in this study assess some of the factors present in the literature that have been shown to be associated with patient appointment keeping. Others such as the time and day of the appointment were not included. Finally, we could only make inferences from the data to explain why patients missed appointments. Other factors such as occupation, highest education level, marital status, nature of the job (part time, casual, fulltime etc.), number of dependents, owner of the mobile, mode of transport, travel time to clinic etc will be considered in our future work.
Conclusion
Based on a large data set of 862,745 appointment records over the period of 46 months, our findings in relation to the ineffectiveness of SMS and the confirmed associations between patient characteristics and non-attendance strongly suggest patient characteristics are important factors to consider in the adoption of SMS reminders. This study is of particular importance to public health care settings, and can be used to inform interventions that will have a high likelihood of reducing missed appointments.
Future work will involve a follow up study to investigate our interpretations of demographic and patient characteristic predictors, such as differences in patient location, country of origin, age and gender. The new concept of a Patient FTA score will be used to conduct different types of analytics to further investigate non-attendance. In addition, a qualitative research study is planned to understand the reasons for patient non-attendance. Interviews will be conducted with patients who fit the above discussed profile and miss appointments, to understand why they miss appointments and how we can best assist them in taking care of their health. Such a qualitative study will contribute to the Information Systems literature by examining contextual and human factors affecting the effectiveness of technology when introduced to healthcare service provision. Such factors can be explored and analyzed using socio-technical theories such as Activity Theory (Vygotsky 1978; Engeström 2000) or Actor Network Theory (Callon 1986; Latour 2005) . Implications for practice from these studies include strategies to increase attendance at outpatient clinics. Future research into the relationships between patient demographics and non-attendance is vital to providing underprivileged communities with realistic opportunities for improved healthcare.
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Summary Table
What is already known of the topic:
• The literature overwhelmingly attributes SMS reminders to improving the attendance rate of patients in outpatient clinics
• There are limited studies reporting SMS reminders have no effect on the nonattendance rate, suggesting universal and successful application of SMS reminders cannot be assumed.
• Patient and appointment demographics may help predict patient non-attendance.
Key Results:
• The FTA rate before the implementation of the SMS reminder system is lower than the FTA rate following implementation.
• SMS Reminders were ineffective among the population sent an SMS.
• Patients who miss all their appointments exhibited one or more of the following characteristics: male; age 26 -44; non-concession card holders; a person of Indigenous, local, Asian or African descent, and of refugee status, persons living in low socio-economic areas; and have appointments in General Care and Student Clinics.
Contributions:
• SMS reminder systems have a limited effect on certain demographics and appointment characteristics, including those synonymous with the public health system.
• A demographic and appointment profile of patients who never attend appointments is proposed. 
